Straddling the iconic disciplines of Structural Biology and Polymer Science lies a newly emerging field-Bioinspired Polymers. With the discovery of innovative polymers that are chemically diverse in sequence, structurally tunable and biocompatible, chemists have long dreamed of creating new materials that bridge the gap between synthetic polymers and biomacromolecules. Such materials will certainly find broad utility in many exciting areas, ranging from biomedicine to nanotechnology, and the great promise of bioinspired polymers is increasingly attracting additional investigators. However, the field faces fundamental limitations: in order to be a truly impactful discovery platform, the materials need to be readily synthesized and their molecular structures reliably controlled. Peptoids, or poly-N-substituted glycines, with almost three decades of fundamental research behind them, are well-positioned to overcome these limitations.
Indeed, rather fortunately, one of the most compelling attributes of peptoids is their synthetic efficiency and versatility. Iterative solid-phase sub-monomer synthesis allows for precise sequence control of oligomers and short polymers, and the living solution polymerization of Ncarboxyanhydrides provides access to high molecular weight polymers.
Both these synthetic routes enable the generation of tremendous chemical diversity within the side chain substituents, deriving from the ready availability of hundreds of inexpensive primary amine synthons. Peptoid synthetic methods thus provide rapid, practical and scalable routes to a highly designable and diverse class of materials. The low-costs, high-yields and reliable protocols are enabling researchers from many fields to explore peptoids across a broad range of disciplines. The yellow-brick road to a largely unexplored peptoid Wonderland has now been paved, and parties of intrepid researchers can readily investigate what lies beyond.
To celebrate the extensive range of science enabled by these advances in sequence-controlled polymers, we have assembled a collection of articles for this special issue of Biopolymers from a variety of active investigators in the peptoid field. The great response from the research community means these articles will be published across two issues of the journal. In this issue, Part 1, it is evident that peptoids are being tailored to make critical advances in nanomaterials, diagnostics and therapeutics.
The issue begins with a review by Battigelli, discussing recent advances in the design, mechanism of formation and application of self- The exciting body of work in this collection nicely illustrates how a single class of material can have an impact on several different areas of science. We anticipate these studies will increase interest in the field and attract new researchers with problems that might be solved using polypeptoids. As more investigators realize just how easy peptoids are to make, and how precisely their structures can be controlled, we hope
